Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
" Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



1/37 



81 ! PRINTED WIRING BOARD 

85 LEAD PIN 



84 GROUND PATTERN 




85 THROUGH HOLE 



SURFACE SIDE OF BOARD 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



2/37 



FIG IB 



TRUNK POWER 
82 SUPPLY PATTERN 



7 



BACKSIDE OF BOARD 




CAPACITOR POWER 
SUPPLY PATTERN 



ft o POWER SUPPLY 
8J BRANCHING PATTERN 



80 INSULATED BASE 



Title: 



3/37 



FIG 2A 



97 

FIRST POWER 
SUPPLY PATTERN 



98* 

FIRST POWER 
SUPPLY PATTERN' 



93 POWER SUPPLY PIN 



9 1 ' PRINTED WIRING BOARD 



f 



4- 



' DO 

: h ^101. CAPACITOR ^ 




B2 LSI 



DO- -^i D 




B9 FIRST 
GROUND PATTERN 
B 

1 00 FIRST * 
GROUND 
PATTERN 



94. GROUND PIN 
SECOND POWER SUPPLY PATTERN 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Fiung Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



FIG 2B 



FIG. 2C 



4/37 



103 VIA HOLE 
C ^ 91 PRINTED CIRCUIT 



95 POWER SUPPLY PLANE 



96 GROUND PLANE 



103 104 104VIAHOLB 



' - - Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Rung Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



5/37 



FIG 3 



in 




L 



INPUT PART 



i 



112 



ARITHMETIC 
PROCESSING PART 



113 



DATA STORAGE PART 



114 
115 



BYPASS CAPACrTOR 
ADDITION CONDITION 
INPUT PART 



116 



OBJECTIVE iC 
RETRIEVAL PART 



117 



BYPASS CAPACITOR 
AUTOMATIC ADDITION PART 



DOCKET NO.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



6/37 



F1G.4. 



121 INPUT PART 



122 



ARITHMETIC 
PROCESSING PART 



1 20 INPUT/OUTPUT UNIT 



.123 



DATASTORAGE 
PART 



1 



25 



ELECTRONIC COMP 
ONENTPOWERSUPPLY PIN 
EXTRACTION PART 



.126 



WIRING PATTERN 
EXTRACTION PART 



.127 



LINE LENGTH AND 

LINE WIDTH INSPECTION PART 



-128 



BYPASS CAPACITOR ADDITION 
POSSIBILITY INSPECTION PART 



.129 



WIRING ROUTE CHANGE 
POSSIBILITY INSPECTION PART 



-130 



WIRING ROUTE CHANGE 
EXECUTION PART 



.131 



BYPASS CAPACITOR ADDITION 
EXECUTION PART 



.132 



ERROR DISPLAY PART 



ARRANOINO AND 

WIRING PROCESSING PART 



FIG. 5 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



7/37 




DATABASE WITH TOLF.RABLE 
DISTANCE DP BETWEEN 
VIA HOLE AND CAPACITOR 




LAYOUT DATA INPUT PART ' 



PLANE STRUCTURE 
EXTRACTION PART 



VIA HOLS EXTRACTION PART 



CAPACITOR EXTRACTION PART 



DISTANCE MEASUREMENT PART 



dp 



DISTANCE COMPARISON PART 



WARNrNO GENERATION PART 



J 



1 1 



12 



13 



14 



1 5 



16 



1 7 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
TITLE: PRINTED CIRCUIT WIRING BOARD DESIGN . 



FIG. 6 



8/37 



START ^ 



SI 1 



BOARD LAYOUT DATA ARE INPUTTED 
FROM IKPUT/OUTPUT PART 2 



S ™UCTURE EXTRACTION PART 12 EXTRACTS 
INFORMATION RELATING TO DISTANCE T AND 
ARRANGEMENT BETWEEN POWER AND 
QROUND PLANES 



S12 



VIA HOLE EXTRACTION PART 13 BXTRACTS 
VIA MOLE FOR INTERLAYER SIGNAL WIRING 
CONNECTION ACROSS POWER AND 
GROUND PLANES 



rJ 



S13 



CAPACITOR EXTRACTION PART 14 EXTRACTS 
CAPACITOR CONNECTED BETWEEN POWER 
AND GROUND PLANES 



rJ 



MEASUREMENT PART 15 MEASURES 1 
DISTANCE DC BETWEEN VIA HOLE AND CAPACITOR 


SI 5 




















DATABASE IN WHICH TOLERABLE DISTANCE 
. DP BETWEEN VIA HOLE AND CAPACIT 
OR MAS BEEN STORED 






. S17 





DISTANCE DC > TOLERABLE DISTANCE DP 
BETWEEN VIA HO LB AND CAPACITOR 



YES 




-;END 



S1S 



WARNING DISPLAY PART 17 ALLOWS 
INPUT/OUTPUT PART 2 TO DISPLAY WARNING 



rJ 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Rung Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN 



9/37 




DOCKET No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 1 6, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN 



JO/37 



FIG 8 A 



27 PAD 




28 VIA HOLE 



Docket No.: 401 3-1 257 
Inventor: Takashi HARADA et al 
FiungDate: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



11/37 



FIG 8B 



20 GROUND PLANE 



30 HIGH-FREQUENCY CURRENT SOURCE 




19 POWER Pl^ANE 



DOCKET No.: 8013-1257 
Inventor: Takashi HARADAetal. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



12/37 



24 SIGNAL WIRING 25 VIA HOLE . 2Q 0ROUND pLANE 

9 < h 



7 



1 



i — — 

19 POWER PLANE 



Docket No.: 8013-125/ 
Inventor: Takashi HARADA et al. 
FiungDate: December 16. 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



13/37 



9B 



20 GROUND PLANE 

i 


^£~*26 CAPACITOR 
















/ 


/ j r — 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



14/37 



FIG. 9C 




Docket No.: 8013-1257 
Inventor: Takashi HARADAetal. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



15/37 



FIG. 9D 




— v-. 
— Ir • ♦ 



1 

- -•**■- 



300 400 

FREQUENCY [MHz] 



Docket no.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN 



16/37 

FIG10A 




Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Rung Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRiNG BOARD DESIGN . 



17/37 



FIG 10B ; 



100 




Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 1 6, 2005 
TITLE: PRINTED CIRCUIT WIRING BOARD DESIGN . 



FIG. 11 



18/37 




DATABASE WITH TO LB R ABLE 
DISTANCE DV BETWEEN 
VIA HOLE AND CAPACITOR 



WARNING GENERATION PART 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



19/37 



START J^) 



BOARD LAYOUT DATA ARE 
INPUTTED FROM INPUT/OUTPUT PART 22 



S21 



PLANE STRUCTURE EXTRACTION PART 212 
EXTRACTS INFORMATION RELATING TO DISTANCE T 
AND ARRANGEMENT BETWEEN POWER SUPPLY 
AND GROUND PLANES 



S22 



VIA HOLE EXTRACTION PACT 213 EXTRACTS 
VIA HOLE FOR INTERLAY ER SIGNAL WIRING 
CONNECTION ACROSS POWER SUPPLY 
AND OROUND PLANES 



S23 



CAPACITOR EXTRACTION PART 214 
EXTRACTS CAPACITOR CONNECTED 
BETWEEN POWER SUPPLY 
AND GROUND PLANES 



S24 



S25 



DATABASE IN WHICH TOLERABLE 
DISTANCE DP BETWEEN VIA HOLE 
AND CAPACITOR HAS BEEN STORED 



CIRCLE CREATION PART 215 CREATES CIRCLE WITH 
RADIOUS DP CENTER IN O AROUND VIA HOLE 



S26 



CAPACITOR IS PRESENT 
WITHIN THE CIRCLE 




*END 



YES 



WARNING DISPLAY PART 217 ALLOWS 
INPUT/OUTPUT PART 22 TO DISPLAY WARNINO 



628 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



20/37 



FIG 13A 



25 VIA HOLE 




Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



21/37 



FIG. 13B 



-E3 — 1 CAPACITOR 
-<h— 2' CAPACITOR 
-& — 3 CAPACITOR 




DISTANCE DC[MM) BETWEEN VIA HOLE AND CAPACITOR 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



FIG. 14 



22/37 



[ 



32 



INPUT/OUTPUT 
PART 



n 1 



DATABASE OF RELATIONSHIP 
BETWEEN TOLERABLE DISTANCE 
DP BETWEEN VIA HOLE AND 
CAPACITOR AND REQUIRED 
NUMBER NP OF CAPACITORS 




31 



• LAYOUT DATA INPUT PART 



PLANE STRUCTURE 1 ■ 
EXTRACTION PART 



31 1 



31 2 



VIA HOLE EXTRACTION PART 



CAPACITOR EXTRACTION PART 



dp.np 



313 



314 



CIRCLE CREATION PART 



CAPACITOR NUMBER CHECK PART 



31 5 



316 



31 7 



WARNING GENERATION PART 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Rung Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



23/37 



15 



^ START 



BOARD LAYOUT DATA ARE INPUTTED 
FROM INPUT/OUTPUT PART 32 



S31 



PLANE STRUCTURE EXTRACTION PART 312 
EXTRACTS INFORMATION RELATING TO DISTANCE T 
AND ARRANGEMENT BETWEEN POWER 
AND GROUND PLANES 



S32 



VIA HOLE EXTRACTION PART 313 EXTRACTS VIA HOLE ' 
FOR JNTERLAYER SiONAJL WIRINO CONNECTION 
ACROSS POWER AND GROUND PLANES 



S33 



CAPACITOR EXTRACTION PART 314 EXTRACTS 
CAPACITOR CONNECTED BETWEEN POWER 
AND GROUND PLANES 



S3 4 



S35 



DATABASE IN WHICH RELATIONSHIP 
BETWEEN TOLERABLE DISTANCE DP 
BETWEEN VIA HOLE AND CAPACITOR 
AND REQUIRED NUMBER NP OF 
CAPACITORS HAS BEEN STORED 



CIRCLE CREATION PART 315 CREATES CIRCLE WITH 
RADIOUS DP CENTERING AROUND VIA HOLE 



S36 



CAPACITOR NUMBER N WITHIN 
THE CIRCLE > REQUIRED NUMBER 
NP OF CAPACITORS 



S37 




SEND 



MO 



WARNING DISPLAY PART 317 ALLOWS 
INPUT/OUTPUT PART 32 TO DISPLAY WARNING 



S38 



FIG. 16 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 1 6, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



24/37 



42 




DATABASE WITH TOLERABLE. 
DISTANCE DP BETWEEN POWER 
SUPPLY PIN AND CAPACITOR 



dp 



43 



41 
r-> 



LAYOUT DATA INPUT PART 



PLANE STRUCTURE , 
EXTRACTION PART • 



LSI POWER SUPPLY PIN 
EXTRACTION PART 



CAPACITOR 
EXTRACTION PART 



dp- 



41 1 



412 



413 



414 



DISTANCE 

MEASUREMENT PART 



DISTANCE COMPARISON PART 



WARNINO GENERATION PART 



41 5 



416 



417 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Rung Date: December 16, 2005 
TITLE: PRINTED CIRCUIT WIRING BOARD DESIGN . 



25/37 



FIG 17 



f START ^ 



S41 



. BOARD LAYOUT DATA ARE INPUTTED 
FROM INPUT/OUTPUT PART 4 2 



PLANE STRUCTURE EXTRACTION PART 41 2 EXTRACTS s 
INFORMATION RELATING TO DISTANCE T AND 
ARRANGEMENT BETWEEN POWER AND 
GROUND PLANES 



S42 



POWER SUPPLY PIN EXTRACTION PART 413 EXTRACTS , 
INFORMATION RELATING TO LSI, IC POWER SUPPLY 
PIN POSITION 



S43 





- CAPACITOR EXTRACTION PART 414 EXTRACTS 
~ CAPACITOR CONNECTED BETWEEN POWER 
AND GROUND PLANES 


S44 










MEASUREMENT PART 415 MEASURES DISTANCE DC 
BETWEEN POWER SUPPLY PIN AND CAPACITOR 








S46 










t 


DATABASE IN WHICH TOLERABLE 
DISTANCE DP BETWEEN POWER 
SUPPLY PIN AND CAPACITOR HAS BEEN STORED 











DISTANCE DC > TOLERABLE DISTANCE 
DP BETWEEN LSI, IC P.OWER SUPPLY PIN 
AND CAPACITOR 



YES 



WARNING DISPLAY PART 417 ALLOWS 
INPUT/OUTPUT PART 42 TO 
DISPLAY WARNING 




*END 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Rung Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



26/37 



FIG. 18 A 



55 IC 




dc 

52 POWER SUPPLY PIN 



53 CAPACITOR 



6 











r 


POWER PLANE 

54 

< 


GROUND PLANE 





7 



Docket No.: 8013-1257 
Inventor: Takashi HARADAetal. 
Rung Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



27/37 



FIG 18B 



dc 



JlLl: 



• 53 CAPACITOR 



iNd2 power supply pin 



51 LSIJC 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN .. 



28/37 



FIG. 18C 



54^- 

POWER SUPPLY LINE 

51 
LSI,1C 



1 



T 



GROUND LINE 



56 Lpcb 

-m 



OUTPUT VOLTAOE 



57 Leap 



53 CAPACITOR 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



29/37. 




I 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al 
FiungDate: December 16, 2005 
PRINTED CIRCUIT WIRING BOARD DESIGN ... 



30/37 

FIG. 20A 



CURRENT CHARACTERISTIC 


2ns^ 






7 

\ \ 


1A 







• Docket NO.: 8013-1257' 
Inventor: Takashi HARADAetal. 
Filing Date: December 16, 2005 
Title* PRINTED CIRCUIT WIRING BOARD DESIGN ... 



31/37 



20B 



A0.3V 



CURRENT CHARACTERISTIC 



; FIG 20C 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Oate: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



32/37 



100 



1 

CO 



Q 

B 




0.1 0.4 0.6 1 

DISTANCE T[MM] BETWEEN POWER AND GROUND PLANES 



FIG. 21 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Rung Date: December 16,2005 
Tm.E: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



33/37 




DATABASE WITH TOLERABLE 
DISTANCE DP BETWEEN POWER 
SUPPLY PIN AND CAPACITOR 




81 



LAYOUT DATA INPUT PART 



PLANE STRUCTURE 
EXTRACTION PART 



LSI POWER SUPPLY PIN 
EXTRACTION PART 



CAPACITOR EXTRACTION PART 



dp 



CIRCLE CREATION PART 



CAPACITOR CHECK PART 



WARNING GENERATION PART 



611 



612 



613 



614 



615 



616 



617 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN ... 



34/37 



FIG 22 



START ^ 



S61 



BOARD LAYOUT DATA ARE INPUTTED v 
FROM INPUT/OUTPUT PART 42 



T 



PLANE STRUCTURE EXTRACTION PART 612 
EXTRACTS INFORMATION RELATING TO 
DISTANCE T AND ARRANGEMENT BETWEEN 
POWER SUPPLY AND GROUND PLANES 



S62 



POWER SUPPLY PIN EXTRACTION PART 613 
EXTRACTS INFORMATION RELATING TO LSI, 
IC POWER SUPPLY PIN POSITION 



S63 



rJ 



CAPACITOR EXTRACTION PART 61 4 
EXTRACTS CAPACITOR CONNECTED 
BETWEEN POWER AND GROUND PLANES 



S64 



S65 



DATABASE IN WHICH TOLERABLE 
DISTANCE DP BETWEEN POWER 
SUPPLY PIN AND CAPACITOR 
HAS BEEN STORED 



CIRCLE CREATION PART 615 CREATES CIRCLE WITH 
RADIUS DP CENTERING AROUND POWER SUPPLY PIN 



S66 



S67 



PRESENCE OR ABSENCE OF CAPACIT 
OR WITHTN THE CIRCLE WITH 
RADIUS DP IS CHECKED 



MO 



WARNING DISPLAY PART 417 ALLOWS 
INPUT/OUTPUT PART 62 TO DISPLAY WARNING 




tEND 



Docket No.: 6013-1257 
Inventor: Takashi HARADA et al. 
Rung Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



35/37 



FIG 23 




■ Docket N6.: 8013-12*7 

Inventor: Takashi HARADA et al. 
Filing Date: December 16,2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



36/37 



FIG 24 



131 



132 




DATABASE WITH TOLERABLE 
DISTANCE DP BETWEEN POWER 
SUPPLY PIN AND CAPACITOR 



dp 



133 



LAYOUT DATA INPUT PART 



PLANE STRUCTURE 
EXTRACTION PART 



LSI POWER SUPPLY PIN 
EXTRACTION PART 



CAPACITOR EXTRACTION PART 



dp 



CIRCLE CREATION PAJIT 



CAPACITOR CAPACITANCE 
CHECK PART 



WARNING GENERATION PART 



Docket No.: 8013-1257 
Inventor: Takashi HARADA et al. 
Filing Date: December 16, 2005 
Title: PRINTED CIRCUIT WIRING BOARD DESIGN . 



37/37 



FIG. 25 



^ START 



BOARD LAYOUT DATA ARE INPUTTED . 
FROM INPUT/OUTPUT PART 132 



£151 



T 



PLANE STRUCTURE EXTRACTION PART 142 
• EXTRACTS INFORMATION RELATING TO 

DISTANCE T AND ARRANGEMENT BETWEEN 
I POWER SUPPLY AND GROUND PLANES 



S152 



POWER SUPPLY PIN EXTRACTION PART 143 
EXTRACTS INFORMATION RELATING TO LSI, * 
IC POWER SUPPLY PIN POSITION 



S153 



. CAPACITOR EXTRACTION PART 144 EXTRACTS 
' CAPACITOR CONNECTED BETWEEN POWER 
SUPPLY AND GROUND PLANES 


S154 
S166 












DATABASE IN WHICH TOLERABLE 
DISTANCE DP BETWEEN POWER SUPPLY PIN 
AND CAPACITOR HAS BEEN STORED 








S156 


; CIRCLE CREATION PART 145 CREATES CIRCLE 
WITH RADIUS DP CENTERING AROUND 
POWER SUPPLY PIN 






Slfi7 





. DOES TOTAL OF CAPACITOR 
CAPACITANCE WITHIN THE 
CIRCLE WITH RADIUS dp 
EXCEED REFERENCE VALUE? 



NO 



WARNING DISPLAY PART 177 ALLOWS 
INPUT/OUTPUT PART 132 TO DISPLAY WARNING 




*END 



